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(54)Title: QUINOLINE COMPOUNDS AND MEDICINAL USES THEREOF 



(57) Abstract 

Compounds represented by general 
formula (1) or pharmaceutical ly acceptable 
salts thereof, wherein each symbol is as defined 
in the specification. The compounds (1) and 
pharmaceutical ly acceptable salts thereof act 
selectively on cannabinoid receptors, in 
particular, peripheral receptors and exhibit 
excellent immunosuppressive, anti- 
inflammatory, antiallergic and nephritis- 
treating effects with little side effects on the 
central system. Thus, they are useful as 
agonists and antagonists to cannabinoid 

receptors (in particular, the peripheral ones), immunosuppressants, anti-inflammatory agents, antiallergic agents and remedies for nephritis. 
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;i>5rfc K (2.213g) (22ml) Cgib, tZfoXX-frtato (9.34g) 

£*P;i, 4^P^AD^M«Stbfco S*fc«**tfu «ain^K*3R^- h USA**** 
£flP;i. 7;WJgi{:ifci, Mxf;i/ (50ml) fttlillfeo 
MthU^A«U Sfc*MU&353>l&s 5M&MJESiSSb. WfcftfcMES 
^U*yj^D7 ( n -^1t> :@^^oi^;i/= 5:1) t^U 

h^i/-3-^>fW^>X7;VrtF (1.675g) £ 

(^l#M)o 

##^J3 (i3it) 

#%^J2T-I#?)tlfc 2 -7$ S -4-* h*:>- 3 -^.>^-;i'^dp^^>X7' 
Jl'rk F (1.675g) *h)l*.> (16ml) !:i»U, ^©SICyd >mt?* 
(2.40ml). (1.04ml), $lfi (80ml) fcin*., Ml20tf2 

7k*fft (1600ml) &m7Lm%km*ftWL\stz'&, zkJl&Ml^y (30ml) T-tttBU 

d*;ua : W^Jc^;i/= 1:1) "C|S»u 7 b3^>-2-:*3rV-8-^ 
>^;i/^-^ri>- 1 , 2 - t K D Jpy U >- 3 -*;1/tK>K ^^I/CHXt 1 ;!/ 
(251mg) *mtc (^l#M)o 
##0|J4 (i4ll) 

7 h=^>- 2 -^.>^;i/^-Jr^>- 1 , 2 - i^t Knapy )J > 

- 3 

##^J3T'^e>nfe 7 h^ri/- 2 -^-^rV- 8 -^>^;i^=^>- 1 , 2 
-^th*D^;ij>-3-*;^>i ^;h^t;i/ (240mg) £p<*y— ;i/ 
(7ml ) N tK (3ml) icigJBU tKKAs^ h U •> A (120ml) £iP;U ifif 1 . 5 
WHS«#Ufc. U «ia»*initK»«[KiU (20ml) 

iSSiU 7 b^>- 2 -^-^rV- 8 -^>7-)V**c^- 1 , 
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^J>-3-*M>8 (228ml) (3l2#B3) 0 

•m&m i 

7 h^r->- 2 -3f-^rV- 8 -^>^;b^^v- 1 , 2 - ^ b h* D * y U > 

##^J4T-f#^>tlfe 7 h*J/- 2 -3"*V- 8 1 , 2 

-i>b Kn*y y >- 3 - (30.0mg) h 2 - b y i>* > - 4 - ;I/al?- 

;^:P^> (36.0mg) &£>*1 -b KD*S"*>vf h iJ7^- ^tKW^J (17.3mg) £ 
^^>^bA7> K (2ml) t£}g8?U 1 3 - (3-iS 

^f;v7U7o^) s. Ktttt (24.5mg) £je&*J*T-efln*fc, 

^fit-5^jim £©RJ6*iftfc:ll«:**-;i, (3ml) t«SfnjRK**^- h U 
^AzMgrS (3ml) &ftl;*.-t*i*IJg&#«bjfe& N «*»«&«R*Wt»^- h U »> A 

7^7*— (^Dn*;i/A : y #y_,u = 25:1) ^ffl^TflSSK"*- S £ <fc 
9 7 - y h*e/-2-t + v-8 -^>^;i>;fr^>- 1 , 2 -^b Kn^y y > 
-3-#;Utf>$? ( 2 -b y 4 -^l/jn^l,) 7^ (35mg) 

^flS0S 2 

7 -y h Jri>- 2 -t^V- 8 -^l/fJl/aMF-S/- 1 , 2 - S^b K D ^ y U > 

-3-^j;i/^>^ (4 -75 y^>i?;i/) 75. h* 
3 

7 -y 2 -2j-^rV- 8 -^>^ 1 , 2-ykFD^;iJ> 

-3-ft;w#>^ (2-4-7^y7x-;p) 7^ K 

7 - y h dp->- 2 -^J-^v - 8 -^>3-)U#*c->- l , 2 -i^b Kn^y y > 
-3-£;utf>g* (4-7^7i^) 7U* ifiR% 

±12^001 fcpiat- uT^ss^j2~4{c^-r'fb^&f#fe 0 mmt-etmnwi 

t4fi^^3~4(c^-r 0 

(I) Binding assay(in vitro) 
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*>tty-f F#mm (CB 1) RV&ffiW (CB 2) U-fe:7*-£D 

MfcMfcfcu-c, ^n^n^v h/MgraMMMSffl^fe (m&sd 

K 7~9»«»o *JS2 4 5*;ri/ — M£«# (/HK£gii£- : 5 0 // g/m 
lx ft BRIM : 1 x 1 0 7 c e 1 1 s/ml K «»U iJ> H (C 3 HD W i n 5 
5 2 12-2, 2nM) M«Win5 5 2 1 2 - 2 Xtt*M*«aH4 Sax. 
'hJHttH^Oti^a 0°CT-9 0£\ UfliJfflfla0!)^^-4 o CT'3 6 0^ 
^3>Lfco Assay buffer & N /J\fl«JgliIi#©il£- 0 . 2%B S ASttf 5 0m 
M T r i s$gift x WK*fflj&©»3-0. 2%B S ASttf 5 OmM Tris- 
HB S S£fflV^- 0 -f >*a^->3>H71 7 -f - (Packard, Unifilter 
24GF/B) T'3j®L. £ -t* scintilation solution (Packard, 
Microsint-20) £jfjn;is r;i/©l&>W#g£8iJ5£b;fe (Packard, Top count A9912V) G 

immmm&t±mmm<Dw i n 55212-2(1 //m) ^an^cttj; 
^sw^-a-swmbfeoifttftifeHttDMsotjsiipu dms ooD^*tjg#o . 

50 fit£3<#>> dixh C 3 HD Win55212 - 2 COK dmtf* <bWlk<tom.<D K i 
CIO iJ^f-ymftfeftm^Tfr ( i n vivo) 

UlttS d d y v * * ( 6 ~ 8 3! ISO v> fco£J£«iS:# hu<7)^« £}iJ5£ UUnicom, 
Prethysumometer TK-101), 2fiFM«* U — ^*-f ^C»»Ufc*lftfls-&«l* 1 

^->5 0^U^l^^4bfco *©3B3BII«;&£©&«:&»!l5£U & 
ftJRLTffll^fc (DMS OOg/j&iljgfcfc 1 %) 0 

±.m&m cix cm <D^^m5ic^-r 0 

(a) §H»J KDib&VH 1 0 g 
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( b ) %m 5 0 g 

(c) b O^uzn^^yyy I5 g 

(d) *;b^^ri/^^;i/-b;i/D— x-}- h u a 44g 

(e) ^^^U >^T^^^>H7A lg 

( a ), ( b ). ( c ) cD^rfL RZf ( d ) 03Og bs MQ&Mik. 

gm^ftvo C©Sm*iC 1 4 gCD (d) StMgCD (e) £*g-£-U fT^T' 
^Jt-r^dfctcJ: 13, ltfc&fct) lOmg© (a) ^^WTS^^Jl 0 0 OfS 
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*1 



1H NMR (8) ppm 



MS 



CHO 




CDQ3300MH2 

9.80(lH,s) 

7.64(lH,dJ=8.6Hz) 

7.09(lHAJ=8.6Hz) 

4.11(2H,U=6-6Hz) 

3.99(3H,s) 

1.60-1.80(2H,m) 

1.28-1.47(4H,m) 

0.92(3H,U=7.1Hz) 



FAB+ 
268 

[M+H+] (80) 
198 (100) 



MeO 




CDC13,300MHz 

9.52(lH,s) 

7.22(lH,dJ=9.0Hz) 

6.90(lH,dJ=9.0Hz) 

4.41(2H,U=6.9Hz) 

3.97(3H,s) 

2.0-2.3(2H,bs) 

1.7-1.9(2Hon) 

1.3-1.5(4H,m) 

0.92(3H,U=7.2Hz) 



FAB+ 

238 [M+H+] 
(100) 



MeO 




CDCI3,30OMHz 

9.04(lh,bs) 

8.50(lH,s) 

7.36(lH,dJ=9.0Hz) 

6.88(lHAJ=9.0Hz) 

4.13(2H,U=6.9Hz) 

3.96(3H,s) 

3.74(3H.s) 

1.7-1.9(2H.m) 

1.3-1.5(4H t m) 

0.94(3H,U=7.2Hz) 



FAB+ 

320 [M+H+] 
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3E2 







1H NMR ( 8 ) ppm 


MS 






CDC13,300MHz 




4 


lT^T^T C02H 


14.00(lH,s) 

9.42(lH,bs) 

8.87(lH,s) 

7.51(lH,dJ«9.0Hz) 

7.03(lH,cU=9.0Hz) 

4.18(2H,U=69Hz) 

4.01(3H,s) 

1.7-1.8(2Hjn) 

1.3-1.5(4H,m) 

0.95(3H,U=6.9Hz) 


FAB+ 

306 [M+H+] 
(100) 
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^3 



1 

IK 
IK 


C23H27N304 


C23H27N304 


MS 


S 

£ p 




li 

e» 




w g S 8 8 S 8 8 S 


S 
£ 


2 1? f? <ff t "Jf af k «j 


£ oq rn oo m o c c 
S3. oo oo od oo \p vn •S^i-J 

S^^-n n u u u n if a: :s ^ 

SSSSsisS 5 5 5 ~- ° * 

q oo ^ oo -«f « ov \S in - ^ n Ok 
U CN oo tS K xo voW «o ~ ~ o 


s 


/ P 
o o 

OO ON 




& 

& 


°K P ^ § 


CI 

X 

P , 

o 

I 


m 

m 

w. 
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Kiflt (nM) 


EDjo (mg/kg : po) 




<t>tiLMU*7 fi- 
le) 


(s) 


C/S 




i 


140 


<0.4 


>350 


0.1 


2 


700 


<0.4 


>1750 


0.04 
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am 



1 . C 1 } 




[1] 



CiS^s Wfcfc-O-. -S (O) t - N -CR 3 R 4 - N -NR 5 -, -NR 5 C 
0- N -CONR 5 -, -COO-Xtt-OCO- (5£pK R 3 St>'R 4 tt|lI-X 

t (±o xii l ©M^c^^-To) S^U R'fi7;i/^;k t 

n^r->*;i/^^;i/ N :p->;k 7*i>;i/^-^^ N ^;i/*^*h N r;i/3r;b 

R 2 ttzkl!tJl^ -or 6 (5t# N R^tK^M^ ^;i/>ir 

— ;i/7;i^;w i/^D7;i/^xi±^^o7;i/3p;i/7;i/^M^toK -NR 7 
R 8 R 7 St>*R 8 tt|5|-XH:^^oT^ti^n7K^M^ 

;K 7*;i/Jr^;i/ N 7>>;k 7'J-;w 7U-;i/7;v^;k atd7ij-;k 

^7'J ~* JI<'7'^l'^F"Jl/ N ^ D "7*.Jl/ ^r^l/Xli ^ O 7^1/^r^U'7'^l' ; ^r7l/^^"^~i> i N 
Xtt R 7 £ R 8 #BM£ -T 3 ^11^ t -miz & ^ x ^9- D 7 U — ;i/ bT * 
<tV>o)s (CH 2 ) U .-S (O) U R 9 (Strfx R 9 tt;dc*JS^ 7>;i/*;i/ N 

7)l*)l>7 5. TKS, TK^Sx 7Ml/=3 4F^ 7;i/3 ^> - 

;i/s 7i/;k 7*s)\,**ri/, rs/;^^ ^;^7h, 7)V*)\,?-*^ T)V^-)v 
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X)17 4-JW 7)\s*)lZ)l*-)\,'Zm&£nT^Tb£ <s Alkli7^l/ 

8::7';i/^;i/^:*TMI&£ftTV^T% Jiv^i'*;^ ; -conr^r 1 1 (5$t£ s 
h\ 7 )]/%■))/ ^ y „ 77;i/+;w^r$/, tru^;K tr^u^y, * 
2. -jrs: CI '} 

o 

R 2 ' 9 II 

j^X^L r<cl ^ R C1 ' ] 

CiS*. Wfct-O-. -S (O) t - N -CR 3 R<- N -NR 5 -NR 6 C 
-CONR 5 -, -COO-Xli-OCO- R s »ffR 4 i±H-X 

iiS^oT-?n-en^^J^^xtt^;i/^;b*, R 5 tt7jciiiJi^xfci::p;i/*;w£. 
t liOxii Uhm2(D&WL*m1ro) S^U R 1, ttj^^4 75M6©T;i/^;K 
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nT^t*)«k<s R 2 '&> T;i/dr;u N —OR 6 R 6 tenkMBRl^s 7)\s* 

— N R 7 R 8 R 7 ^t>*R 8 (±|5|-Xii^^oT^tl^n7j<^Jl^ 7;i,*- 

fr. X{iR 7 hR 8 ^^-TS^^J^^h-iit^^oT-N^D7'U-;b^ 
ff£fiSLT&<fc^oK X(±- (CH 2 ) U .-S (O) U R 9 R 9 (i7K*M^, 
7;^z;vxtt7;^-;i/§, ufi 0 Xte 1 2 ©g£!t£. u'fci 

7->;k ts^I/;**^ ^;^7K 

7J^;i/x;i/*^;K*iI^nti>t^ ( fc<, R(i7U-;k ^\^p 

-hp, h\ T;i/^r;i/T^ ; , t^u*^*-*-^ try 

y #;i/*^;i/ N ^Tyeg^l^n'r^T* <fc < , ^gr>^ P7";i/*;K±zR«£ N 

7jc^^ N T;i/n^>TgJ&£ftT^T& J:< x mfci 0 Xfcfc 1 75M 5 CDM2&£^ 

3. W#-0-T-&»K R 1 '>miStffc4 75M6<Z)7;t/*;i/T*fctU R 2, d»T;U 
=J^>T£>»K Rtf7U-;VXtt^fD7'J-JI/ ^WC? V —frlkZF^ 
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4. WR 1 '©g^{4S^>-tf >31#© j t), R. 2 '©K8Uifi#'<>'t? 

> »#© i <£T- & £ at^JR 3 IBttGMb^toXB: * © EH_hflF$ £ ft Si&o 

M#J14IB*&©fciirt>X&^©Elg±§^£ft-5igo 

6. 7 h 3^>- 2 -t^rV- 8 -^O^Jl^r^-^- 1 , 2->7tFD^y 
U > - 3 ( 2 - \± 'J i?>-4 --01/:c^;i/) t 5; hv 7 - / 

>- 2 - t=^V-8 -^>^-;i/^-dr^>- 1, 2-i?th*D^r^ U>-3-*;i/^ 
>$* (4-7;M>-^) 7U\ 7-^h^i/-2-t^rV-8-^>f 

;i/;*-^>- 1 , 2 -yt Kndpy u >-3-£;i/*'>^ C2 - (4-7U7 
T 5, h*St^7 -p< h Jp^- 2 -**v- 8 -^>?-;U;**>>- 
1, 2 Yu*j ij >- 3 (4-7^77x-;i/) 75 b** 

^attn*»^5iB«©'fti^«!jxj±*©ESi-±fiF$$iisjgo 

7 . 2 6©^-rtl^{C|Htt©^^X{i^©gm±fF^^n-5^?: 

8 . 8t^2^M6©^-rn<p{3|3»©^b^X{i j e©g|g±fF^^tiS^S 

1 0. ^ll^^lT♦^5i.^^JI2 75S6©v^■rn^^cIa«©^b^r^IX^±^©g 

1 1. SB^S^atS^^jT?feSffl5fcJS2^M 6©v^-rn^tc:Ha«2©'fb^-%iX 

(i j e©^±^^tis^^*^j^i:UT^#bT5&s*>^ty -f h-u-trr 
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